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Introduction: Complete adenoidectomy is the main goal for all surgeons. That is to obtain maximum improvement in all
clinical findings associated with adenoid enlargement.
Patients and Methods: This is a prospective clinical study including 120 patients with adenoid enlargement with a mean
age of 6.5. Adenoidectomy was done by transoral curettage followed by transnasal and transoral endoscopic examinations
and adenoidectomy of residual tissues.
Results: Clinical findings were collected and evaluated preoperatively and postoperatively in both groups. These findings
were nasal obstruction, mouth breathing, snoring, rhinorrhean nasal tone of voice and chronic cough. There was a
significant improvement in all symptoms.
Conclusion: Residual adenoid tissues was discovered and removed by the advent of combined intraoperative transnasal
and transoral endoscopic procedures which become mandatory in all cases of adenoidectomy to obtain high degrees of
improvement.
Keywords: Adenoid, Adenoidectomy, Endoscopy, Curettage.

INTRODUCTION
Adenoidectomy with or without tonsillectomy is one of
the most commonly performed surgical procedures.(1,2)
Adenoidectomy, as a standalone operation can reduce
both nasal obstructions and recurrent upper respiratory
infection symptoms.(3,4) However, some patients have
persistent nasal symptoms even after surgery. Indication
of adenoidectomy includes recurrent adenotonsillitis,
chronic otitis media with effusion, upper air way
obstruction resulting from adenoidal hypetrophy, and
chronic sinusitis in children.(5) Meyer in 1870
recommended adenoid curettage through the nose with
finger assessment in the rhinopharynx. However,
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throughout most of this century curettage through the
mouth has been the preferred method.(6) In principle, the
surgical procedure is simple and usually involves 1)
removal of the main central mass of adenoid tissues with
large curette and 2) removal of the adenoid tissue in the
fossae of Rosenmuller and in the narrow anterior part of
the rhinopharynx with small curette. This procedure is
usually performed blindly but should be completed by
palpation and mirror inspection of the rhinopharynx after
haemostasis is achieved. Remaining adenoid tissue can
then be felt or seen and removed. By conventional
Transoral procedure the exact size and extension of the
adenoid is difficult to be estimated and the operation is
performed blindly, even after haemostasis , it is often
rather difficult by mirror inspection to obtain a clear view
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of the anterior part of the rhinopharynx and in particular
of the choanae.(7) The advent of endoscopic sinus surgery
has popularized the use of intranasal endoscopy. So this
study was done in order to evaluate the efficacy of the
addition of transnasal endoscopy and removal of residual
adenoid tissue to ensure a more complete adenoidectomy
as well as its impact on the improvement of different
symptoms and signs including snoring, apnea, nasal
discharge and tympanometry.

supine neck extension position. The patient was examined
for a bifid uvula or a submucosal cleft as a
contraindication to proceeding with adenoidectomy. A
small rubber red catheter was passed through the nose
and brought out from the mouth to retract the palate for
visualization of the nasopharynx. The adenoid was
removed conventionally by a sharp adenoid curette.

PATIENTS AND METHODS

The patients were changed to septoplasty position. After
adenoidectomy, the nasal cavity was packed by 0.05%
xylometazoline soaked gauze to shrink the nasal mucosa.
The rigid telescope 2.7 mm 0 degree (Henke-Sass, Walf
endoscope) was passed through the nose to the
nasopharynx to assess the residual adenoid tissue after
curettage. Also the 70 degree endoscope was passed orally
after soft palate retraction into the nasopharynx to
complete assessment and clearance of the nasopharynx.
The straight Blakesley forceps was introduced through the
nose to the nasopharynx to remove residual tissues
especially those near the posterior choanae. A curved cup
forceps was passed transoral to remove tissues.
Hemostasis was achieved by transoral radiofrequency
under the 70 degree telescopic assistance.

This study was done after getting the approval of Ethics
consideration committee of ORL Department at Mansoura
University. The study which was conducted in the period
from October 2008 to Jun. 2010. It included 170 patients,
divided into two groups. Group (A) comprised 120 cases,
their ages ranged between (2-12) years with mean
(5.571 y.). They were 68 males and 52 females. Group (B)
comprised 50 patients aged between (2-11) years with
mean (4.54 y.). They were 32 males and 18 females.
Adenoids in the group (A) were firstly removed by
Transoral curettage using adenoid curette, followed
immediately by intraoperative transoral and transnasal
endoscopic visualization and excision of residual adenoid
tissues. In group B patients were operated only by
adenoid curette. Preoperatively careful history, ENT
examination, plain x ray nasopharynx in a lateral view
and tympanometry for all cases in both groups were
performed. Inclusion criteria were 1) continuous nasal
obstruction for at least 3 months, 2) no acute illness at the
time of evaluation, 3) no active symptoms of allergic
rhinitis, 4) no use of topical intranasal or systemic
decongestants or corticosteroids, 5) no other causes of
obstruction and 6) tonsils no more than grade 2 in size
(non-obstructing).
Preoperative
and
postoperative
evaluations of patients according to certain variables were
collected from history and clinical examination. These
variables included nasal obstruction, mouth breathing,
snoring, anterior nasal discharge, posterior nasal
discharge, restless sleep, presence of apnea and
tympanometry. Postoperative evaluation was done after at
least 3 months. Each item received score 0 if absent and
score 1 if confirmed from the history and/or clinical
examination.
Tympanometry received score 0 if type A, score 1 in type
C and score 2 in type B. Summation score was estimated
pre and postoperatively. Calculation of collected data was
done by online free calculators for scientists using 20022005 GraphPadQuickCalcs soft wares.
Procedure:
Curette adenoidectomy:
General anesthesia with transoral intubation, a CroweDavis mouth gag was introduced. Patients were put in
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Parameters recorded during procedures:
During each procedure we recorded number of
parameters which are the number of cases with residual
adenoid tissue after curettage. The sites of the residual
tissue after curettage in each procedure, time taken by
each procedure, and the amount of blood loss during each
procedure were separately recorded in suction traps.

RESULTS
170 patients were enrolled in our study. Patients were
divided into two groups. Group A comprised 120 patients;
they were 68 males and 52 females. The mean age was
5.571 ± 1.779 with a range of 2 to 12 years. Group B
included 50 patients; they were 32 males and 18 females
with a mean age of 4.540 ± 2.16 and a range from 2 to 11
years. Preoperative and postoperative collected data from
parents/patients questionnaire, clinical examination and
tympanometry were gathered. Scoring of each variable
was taken where score "0" was for absence and score "1"
for positive data but in tympanometry score "0" were for
type A, score "1" for type C and score "2" for type B. The
summation score was calculated preoperatively and
postoperatively. Statistical calculation was done by using
online program (GraphPadQuickCalcs software). In
preoperative group A there were nasal obstruction and
mouth breathing in all cases with postoperative
improvement in all cases. Snoring was detected in most
cases preoperatively (91.67%), where postoperatively no
detected cases with improvement were recorded in all
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cases. Anterior nasal discharge which was recorded in
86.67% (104⁄120) preoperatively, was detected in 9.62%
postoperatively with improvement rate of 90.38% (94⁄104).
Posterior nasal discharge was 74.17% (89⁄120)
preoperatively and became 8.99% (8⁄89) postoperatively.

of breathing) was in 83.33% (100⁄120) whereas it became
absent in all these cases. Preoperative bilateral
tympanometry type B was detected in 45⁄120 (37.50%)
whereas it was postoperatively detected only in 8⁄45 cases
and converted into type A in 37⁄45 cases with
improvement rate of 82.22%. Type C tympanometry was
detected in 31⁄120 (25.83%), while it was bilateral in 28
cases. Type C tympanometry became type A in 27⁄31
(87.10%) (Table1).

Chronologically it has been recorded that restless sleep
was detected in 91.67% (110⁄120), after surgery it became
absent in all cases. History of apnea (nocturnal cessation

Table 1. Preoperative, postoperative and improvement number and percentage for deferent variables in Group A.
Preoperative

Postoperative

Improvement

B
Number

Percentage

Number

Percentage

Number

Percentage

N.O

120

100%

0

0

120

100%

M.B

120

100%

0

0

120

100%

Snoring

110

91.67%

0

0

110

100%

A.N.D

104

86.67%

10

9.62

94

90.38%

P.N.D

89

74.17%

8

8.99

81

91.01

R. S

110

91.67%

0

0

110

100%

Apnea

100

83.33%

0

0

100

100%

T. B

45

37.50%

8

17.78

37

82.22%

T. C

31

25.83%

4

12.90

27

87.10%

N.O.: Nasal Obstruction
M.B.: Mouth Breathing
A.N.D.: Anterior Nasal Discharge
R.S.: Restless Sleep
T.B.: Tympanometry type B
T.C.: Tympanometry type C
In preoperative group B, there were nasal obstruction and
mouth breathing in all cases (100%) with postoperative
improvement in 28⁄50 (56%) for each symptom. Snoring
was detected in most cases preoperatively 45⁄50 (88%),
whereas postoperative snoring was detected in 22⁄45 with
improvement in 23⁄45 (51.11%). Anterior nasal discharge
which was recorded in 43⁄50 (86%), improved in 20⁄43
postoperatively with an improvement rate of 46.51%.
Posterior discharge was 72 % (36⁄50) and postoperatively
50% of these patients improved and another half remained
complaining with an improvement rate of 50% (18⁄36). In
this group it has been recorded that restless sleep was
detected in 84% (42⁄50), after surgery it became absent in
22⁄42 (52.38%). History of apnea was recorded in 76%
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(38⁄50) where it became absent in 26⁄38 and persisted in
12⁄38 postoperatively, so the improvement rate was
68.42%.
Preoperative bilateral tympanometry type B was detected
in 18⁄50 (36%) whereas postoperatively 6⁄18 was converted
to type A tympanometry while 12⁄18 remained constant
with improvement rate of 33.33%. Type C tympanometry
was detected in 16⁄50 (32%), where it was bilateral in 11
cases, after surgery 6⁄16 it became type A (4 bilateral and 2
unilateral) with an improvement of 37.50% (Table 2).
Blood loss during each procedure in both groups was
estimated, its mean was 13.39± 3.31 cc in group A and
8.34± 3.91cc in group B (Table 3).
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Table 2. Preoperative, postoperative and improvement, number and percentage for different variables in Group B.
Preoperative

Postoperative

Improvement

No.

%

No.

%

No.

%

N.O.

50

100%

22

44%

28

56%

M. B.

50

100%

22

44%

28

56%

Snoring

45

88%

22

48.89%

23

51.11%

A.N.D.

43

86%

23

54.49

20

46.51%

P.N.D.

36

72%

18

50%

18

50%

R. S.

42

84%

20

47.62%

22

52.38%

Apnea

38

76%

12

31.58%

26

68.42%

T. B

18

36%

12

66.67%

6

33.33%

T. C

16

32%

10

62.50%

6

37.50

N.O.: nasal obstruction
M.B.: mouth breathing
A.N.D.: anterior nasal discharge
P.N.D.: posterior nasal discharge
R.S.: restless sleep
T.B.: tympanometry type B
T.C.: tympanometry type C

Table 3. Blood loss and time of surgery in group A and B.
Blood loss (cc³)

Time of surgery (minutes)

Group A

Group B

Group A

Group B

Range

8-22

4-21

10-15

1.5-3

Mean

13.390

8.340

10.590

2.604

SD

3.310

3.910

2.410

0.382

SD: Standard Deviation.

The whole operative time of curettage plus endoscopic
adenoidectomy in group A was 10.59± 2.41 minutes while
in the group B it was 2.604±0.382 (Table 3). In group A
where endoscopic procedure was performed after
curettage, residual adenoid tissues were detected in
different locations within the nasopharynx. The lateral
wall was the main site to have residual tissue then the
posterior choanae (Table 4). Preoperative and
postoperative Summation scores (the sum of scores
received for each finding) in both groups were calculated
where the mean, standard deviation and p value, was
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statistically calculated. No statistical significant difference
was found between the mean of preoperative summation
scores in group A and B where p value was not
significant. There was extremely statistical difference (p
value is < 0.0001) between the preoperative and
postoperative summation score of group A. The same
(p<0.0001) occurred in group B. The statistical difference
was highly significant (p<0.0001) between the summation
scores of postoperative group A and postoperative group
B (Table 5).
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Table 4. Sites of: residual adenoid tissue after curette in group A.
Number of patients

%

Lateral wall

45

37.50

Posterior wall

26

21.67

Choanal

29

24.16

Mixed

20

16.67

Table 5. Statistical difference and P value of summation score mean between preoperative A&B, preoperative
A & postoperative A, preoperative B& postoperative B, and postoperative A&B.
Preoperative G. A
7.28 ± 1.16
Preoperative G. A
7.28 ± 1.16
Preoperative G. B
7.18 ± 1.06
Postoperative G. A
0.31 ± 0.67

Preoperative G. B

P value

7.18 ± 1.06

=0.6003 not significant

Postoperative G A

P value

0.31 ± 0.67

< 0.0001 highly significant

Postoperative G. B

P value

2.82 ± 0.80

< 0.0001 highly significant

Postoperative G. B

P value

2.82 ± 0.80

< 0.0001 highly significant

G.A: Group A
G.B: Group B

DISCUSSION
Chronic nasal obstruction in children is a very common
disorder encountered in primary care and specialty clinics.
Obstructive adenoid has been implicated to be the major
cause and is often the first to be blamed.(3) It may be
assessed by various tools including history, physical
examination, lateral nasopharyngeal x-ray, nasal
endoscopy and rhinomanometry. The primary care
physician is usually the first one to see these patients and
largely relies on the clinical assessment with or without
the use of radiology to refer candidates to surgery.
Though the clinical assessment is essential, it is often
considered an unreliable or insufficient tool as the adenoid
is not amenable to direct visualization during a routine
examination. The lateral nasopharyngeal X-ray, on the
other hand, can be interpreted differently depending on
the structure considered in the measurement (palatal
airway, anterior airway, adenoid/nasopharyngeal ratio,
palatal thickness and nasopharyngeal soft tissue area).
Nasal endoscopy is a relatively new and reliable modality
but is expensive, not universally available to all practicing
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specialists and is not a choice for the primary care.(8) In
our study X-ray nasopharynx lateral view was used to
investigate all patients because it is available in all
hospitals; primary, secondary and tertiary, no need for
patient's preparations as local anesthesia, not invasive and
accepted by parents in most cases.
Adenoidectomy has been performed for more than 100
years. For many years, it was performed by strictly a
transoral approach, with curettes, an adenoid punch, and
an adenotome.(9) The advantage of performing complete
adenoidectomy involves decreasing the bacterial reservoir,
which affects children with otitis media, nasopharyngitis,
and possibly sinusitis.(3) Adenoidectomy is of great
importance in preventing recurrent airway obstructive
symptoms. Becker et al.(10) detailed a technique for
endoscopic adenoidectomy for relief of serous otitis
media.
The number of patients in this series was 12 patients, a
rigid telescope was used to visualize the patient's
nasopharynx, but the adenoid was removed strictly under
endoscopic control with Blakesley forceps. The forceps
were used both transnasally and transorally under
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transnasal endoscopic visualization. In our study we
included a larger number of patients (120 patients in
group A) where we removed adenoids primarily by
curettage and the residual adenoid tissues were removed
under transnasal and transoral endoscopic guidance.
Peritubal adenoidectomy is a technique described by
Drake and Fisher;(11) they used a 5mm curved uterine
curette to remove adenoid tissue around the torus
tubarius on either side of the nasopharynx. The authors
had used the technique for more than 10 years without
any nasopharyngeal complication. More recently Koltai et
al.(12) described a power assisted adenoidectomy. Also
Yanagisawa and Weaver(13) described the same technique.
In Koltai et al.(12) series included 40 patients, in whom
adenoidectomy was removed by a specially bent shaver
blade. They found significant difference in operative time
when comparing a conventional adenoidectomy and a
power assessed adenoidectomy. In this procedure they
did not use a telescope. This technique requires the use of
more expensive technique as well as bending the shaver
blade to properly fit the nasopharynx. Yanagisawa and
Weaver(13) reported that it is difficult to introduce the
microdebrider blade together with the endoscope in the
same side of the nose. We have used the endoscope in
adenoidectomy and have found it to be a valuable adjunct
in performing a more complete adenoidectomy. In our
study we performed adenoidectomy by conventional
curettage followed by both transnasal and transoral
endoscopic removal of residual adenoid tissue by a
straight and curved forceps respectively. Buchinsky et
al.(14) demonstrated that out of 10 subjects who had a
history of adenoid surgery only five showed complete
removal of adenoid tissue on the postoperative
radiographs. Orntoft and Bonding(7) reported that adenoid
remnants after standard adenoidectomy are probably
common. Choana are an important and critical area
because as Sheridan(15) pointed out that the choana form a
sort of a bottle neck, as the air way becomes narrow, so
the adenoid at this area must be searched for and carefully
removed. Tubal tonsil hypertrophy is a significant clinical
entity as a cause of recurrent symptoms after
adenoidectomy.(16) We found that after conventional
adenoidectomy there is always residual tissue in different
sites of the nasopharynx, especially the lateral wall and
posterior superior choana. Lateral adenoid tissue can
obstruct the Eustachian tube, so it is important in all
patients to search for that location of adenoid tissue
especially in those patients with secretory otitis media and
Eustachian tube dysfunction. Endoscopic procedure has
increased the operative time and took a longer time than
curette but of minimal blood loss. This relatively takes a
longer time for precise and careful removal of residual
adenoid tissues in more than one place. Symptoms and
signs in our study were significantly improved, where
snoring perfectly improved in all cases in endoscopic
group. In our study group A (endoscopic) there was a
significant improvement in all scores. Nasal obstruction,
mouth breathing, snoring and apnea were completely
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improved and received score 0 in all patients after
surgery. Anterior nasal discharge improved in most cases
94⁄104 where the improvement rate was 90.38%, posterior
nasal discharge improved in most cases with a rate of
91.01%. All cases of apnea in group A were improved.
Most of tympanometry type B and C were converted to
type A in 82.22% and 87.10% respectively. In our group B
where adenoidectomy was removed only by curettage, we
found incomplete improvement in all findings where
improvement rates were: 56% in mouth breathing, 51.11%
in snoring, 46.51% in anterior nasal discharge, 50% in
posterior discharge, 37.50% in tympanometry type C and
very low improvement (33.33%) in tympanometry type B.
So in our study we found high significant difference
between the preoperative and postoperative findings in
group A with high improvement rates in all findings.
There was a high statistical significant difference between
the postoperative improvements in all findings of both
groups. In group A there was marked improvement in all
findings in contrast with group B where there was a
considerable number of cases which remained with
residual symptoms and signs with incomplete
improvement. In all cases of group A there were residual
tissues in one place or more, the most common residual
site in our study was the lateral wall followed by the
posterior choana, this explain the highly significant
improvement when the residual tissues were removed
precisely under endoscopic control. This combined
approach, transoral curettage and transnasal endoscopic
adenoidectomy, does not require expensive equipment but
we used very usual equipment in the form of curettes,
endoscopes, and straight and curved forceps.

CONCLUSION AND RECOMMENDATIONS
Residual adenoid tissues are common after conventional
transoral adenoidectomy by curettage. Intraoperative
endoscopic examination after adenoidectomy by curettage
is essential and mandatory to visualize different parts of
nasopharynx including the posterior choanae, lateral wall
and the roof for residual adenoid tissues. Intraoperative
endoscopic adenoidectomy is essential in order to obtain a
more complete and precise removal of tissues in order to
give a rapid and perfect improvement.
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